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LOGISTICS VEHICLE SYSTEM REPLACEMENT 
COST ESTIMATE 

1.    PURPOSE: 

The purpose of this study is to provide the costs associated with: RDT&E, procurement, and O&M funded 
cost elements for the Marine Corps' Logistic Vehicle System Replacement (LVSR) program. 

2. BACKGROUND: 

The LVS was originally fielded from 1985-1989. Most of the LVS fleet will reach end-of-service life in 
2005, therefore the goal of the LVSR program is to field a cost effective replacement for the LVS. 
This study looks at remanufacturing the Marine Corps' current MK48 Series LVS fleet. The MK48 Series 
LVS consists of a front power unit and rear body unit, connected by a center articulation joint.   The MK48 
series is comprised of the following models:   MK48/14 - logistics platform truck; MK48/15 - recovery 
vehicle; MK48/16 - truck tractor; MK48/17- cargo truck w/material handing crane; MK48/18- load 
handling system vehicle. 

3.    ACQUISITION STRATEGY: 

Specific and detailed ground rules and assumptions on which the estimate is based are contained in the cost 
data sheets, in appendices A, B and C. The following is a list of pertinent general program assumptions: 

• This study omits the costs incurred during Concept Exploration. 

• The cost estimate was developed according to the acquisition strategy presented in Table 1. MSI/II 
occurs in July 01. Engineering and Manufacturing Development (EMD) is from FY01-FY03. 

RDT&E effort will consist of two contractors through EMD, each building.: 
MK48/14 -   3 prototypes 
MK48/15 -   1 prototype 
MK48/16 -    1 prototype 
MK48/18 -    1 prototype 

There will be a Source Selection and Evaluation Board to down-select to one contractor for the 
production phase.   The winning contractor will build one MK48/17 prototype during low rate initial 
production (LRIP), with R&D funds. 

A total production quantity of 3,950 vehicles will be produced from FY04-08. LRIP will begin in 
Oct 03 (FY04) and continue until MSIII decision in Nov 05 (FY06). 

In LRIP each type of variant will be built. 

The 3,950 production vehicles will be fielded from FY05-09. Full operational capability (FOC) occurs 
in the last quarter of FY08. 

Useful life of the LVSR is 22 years. 
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The annual operating miles are: 
MM8/14- 5,000 
Mk48/15- 3,000 
Mk48/16- 6,000 
Mk48/17-2,500 
Mk48/18-6,000 

4.    COST APPROACH: 

Two LVSR configurations were looked at in the study: a "limited technology" (LT) version; and a "high 
technology" (HT) version.   Manufacturing costs were developed using a 5-single year procurement (SYP) 
approach and a 5 year multiyear procurement (MYP) approach. Each procurement approach was applied to 
the two LVSR configurations.   Two rebuild options are presented in the Operations and Maintenance 
phase and applied to both LVSR configurations:  1) a rebuild effort after 10 years and;   2) no rebuild 
effort. 

The Limited Technology and High Technology configurations of the LVSR were defined by the Nevada 
Automotive Test Center as follows: 

System LVSR- Limited Technology LVSR - High Technology 
Engine Remanufacture existing engine 

w/ DDEC Ilia, 
30 CFM air compressor, 
Jacobs Brake 

New Series 60 
w/ DDEC IV, 

30 CFM air compressor, 
Jacobs Brake, cleanable filters 

Transmission/T-Case HD4070PR automatic 
transmission 
w/ integral retarder, 
twin disc single-speed T-Case 

twin disc automatic 
transmission 
w/ integral retarder, 
No T-Case required 

Suspension Walking Beam Air Ride 
suspension, 
w/ added 3rd axle to RBU 

Independent suspension, 
w/ added 3rd axle to RBU 

Steering Modify steering hydraulics. 
Add roll bump stop 

Remove existing articulated joint. 
Add all wheel steering 

Tires/Wheels 16.00R20 Tires, Titan wheels and 
beadlocks 

16.00R20 Tires, Titan wheels and 
beadlocks 

CTIS/ABS/Automatic Traction 
Control 

Modify existing axles and wheel 
ends 

Integrated into Oshkosh Truck 
Company, 
Independent axles and wheel ends 

Other Components: 
Cooling, Prop shaft. Air dryer, 
Engine accessories, Fasteners, 
Mounting HW, Axle refurbish 

Rebuild to original specifications 
or replace with new 

Rebuild to original specifications 
or replace with new 

New systems Collision warning system Collision warning system 



5.    RESULTS: 

The remainder of this report presents the schedules and cost summaries for the LT and HT options of the 
LVSR. 

The production and operating vehicle schedules are presented in Tables 2 and 3, respectively. Total costs 
are given in escalated and FY98 constant dollars in Tables 4 and 5. Table 6 provides a definition of what 
costs are included in each unit cost. The average unit costs for each LVSR variant are in Tables 7 - 12. 

The appendices to this report are arranged by appropriation (RDT&E, procurement and O&M). Cost 
summaries are presented to their lowest level of detail and include all years in which costs are incurred. 
The summaries are followed by cost data sheets, which present the cost element description, assumptions 
and methodology. 
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1,01      BWD D0ve}0Hm$ritErt0in$0riny 
* ■  ■   ■■■■ 

Description: 
This element includes the engineering tasks associated with the study, analysis, and development of 
upgrading/redesigning an existing vehicle system. It includes upgrading existing components and 
incorporating new components/technologies. Also included in this element is the cost of ensuring the 
producibility of the system. 

Assumptions; 

Methodology: 
Development engineering cost was computed by analogy to the MTVR program, 
adjusted for the longer period of performance in the LVSR program. 

MTVR costs were 
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1,04      Wm Prototype Märtufäcturmg 1 

Description: 
This element includes the costs of material, labor and other expenses incurred with the tasks of 
teardown, rebuild, reassemble, and integration of the various subassemblies into the specified 
prototype. 

Assumptions: 
It was assumed that the various new components for the remanufactured vehicle will be 
commerically available nondevelopmental items. Therefore the prototype component costs will be 
equivalent to the production component costs. 

Number of required prototypes: 
MK48/14 - 3 prototypes 
MK48/15-1 prototype 
MK48/16-1 prototype 
MK48/17 -1 prototype (during LRIP, FY04) 
MK48/18- 1 prototype 

Methodology:  (per variant) 
The derivation of the prototype cost was divided into three areas: 
1) the component cost for the new/upgraded parts ; 2) the cost to rebuild/rework; 
and 3) the cost to teardown and reassemble. 

The component cost; cost to rebuild; and manufacturing labor rate are equivalent to the costs/rates 
used in developing the unit manufacturing cost. 

Prototype manufacturing labor hours (cost to teardown and reassemble) were developed using the 
production manufacturing labor hours as a baseline and applying an in-house historical 
production-to-prototype ratio. 
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1,051 BMP System Engin^ring/MaMgem^nt" Gov^rnm^t 
 ■  

This element includes the RDT&E funded costs of the government PM's office and the government's 
matrix support for system engineering and business management of the system/program. 
This element also includes the cost of holding a SSEB to downselect for LRIP. 

Assnm0kmsi 
PM positions are paid with RDT&E funds through FY03. 
The PM is in existence one year prior to the signing of EMD contract. 

Methodology; 
Both the core PM and the matrix support costs were derived from the LSV program and adjusted to 
reflect the requirements of the LVSR program. 
Resulting cost includes three manyears for the core PM and three manyears for matrix support. 

The cost for a SSEB was developed by analogy to the AGS SSEB. The AGS SSEB cost was 
adjusted to reflect the period of performance required in the LVSR program. 
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1,052 £MD System Engmoering/IVIanagemorit - Contractor 

Description: 
This element includes the RDT&E funded costs of the contractor's PM office; and the 
contractor's ILS effort. 
It includes costs for data items such as supplements to existing manuals or new manuals, but 
excludes TDP costs. 

Assumptions: 

Methodology: 
The contractor PM cost was developed as a cost per month and applied to the EMD contract period 
of performance. The contractor PM cost per month and the contractor's ILS effort were based on 
analogy to the MTVR program. 
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1,061     EMD System Testand Evaluation »Government 

Description: 
EMD government testing includes: 

- Development testing consisting of performance and endurance testing 
- Operational Assessment 1 (OA1) 
- Government test support 

Assumptions: 
- Performance testing will utilize 3 vehicles; 1 MK48/15, 1 MK48/16, and 1 MK48/18. 
- Endurance testing will utilize 3 MK48/14 vehicles. Each vehicle will operate for 6,000 miles for 

a total of 18,000 miles. 
- OA1 testing will utilize 6 EMD prototype vehicles; 3 MK48/14, 1 MK48/15, 1 MK48/16, and 1 MK48/1J 

Methodology: 
All government test cost were based on analogy to the MTVR program. The performance test cost 
was adjusted for the quantity of test vehicles and the endurance test cost was adjusted for the total 
number of endurance test miles. 
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1M2    EMP System Tost and Evaluation - Contractor 
I^W^WfW» 

Description: 
EMD contractor testing includes: 

- Contractor "break-in/run-in" of each prototype vehicle prior to official delivery 
- Contractor support to government development testing and operational assessment 
- System support package (SSP) for development testing and operational assessment 

Assumptions: 
The contractor will provide 14 months of test support for development testing and operational 
assessment. 

Methodology, 
Both the contractor "break-in/run-in" and SSP costs were based on analogy to the MTVR program. 
The contractor support cost was developed as a cost per month applied to the number of months of 
test support. The cost per month was based on analogy to the LSV program. 
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APPENDIX B 

LVSR (Limited Technology & High Technology) 

Total Procurement Costs by Year in Escalated Dollars 

Procurement - Cost Data Sheets 
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2,.ö£1      Recurring Production »IVianufactüdftg 

Description: 
This element includes the costs of material, labor and other expenses incurred with the tasks of 
teardown, rebuild, reassemble, and integration of the various subassemblies into a working 
vehicle system. 

Assumptions: 
There will be no new production facilities. 

Methodology: 
Manufacturing costs were developed using a 5-single year procurement (SYP) 
approach and a multiyear procurement (MYP) approach.   Each procurement approach was applied 
to the "limited tech" (LT) version of the LVSR and the "high tech" (HT) version of the LVSR. 

The derivation of the manufacturing cost (for both procurement approaches) was divided into three 
areas:  1) the component cost for the new/upgraded parts ; 2) the cost to rebuild/rework; 
and 3) the cost to teardown and reassemble. 

1) New component costs for each version/alternative were obtained from the Nevada Automotive 
Test Center (NATC). 

2) All parts that are not being upgraded or replaced will be rebuilt during the manufacturing process. 
Rebuild costs were developed using the Army Master Data File (AMDF) price (with the 
surcharge removed) for each component and applying a 65% rebuild factor. 

3) Teardown hours were developed from an analogy to the MTVR program, and adjusted to reflect 
the estimated effort required for the LVSR program. 
Reassembly hours were developed from the direct labor hours associated with the 
LVS/HEMTT Family Contract. 

For the MYP approach a multiyear procurement savings of 5.7% was developed from a Naval Center for 
Cost Analysis white paper reviewing multiyear proposals. 
The multiyear procurement savings was applied against the new component costs only. 
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2.03     Engineering Changes 

Description: 
This element includes the costs of official alterations made to a system while it is still in the 
manufacturing process. Modifications which change the performance of the system are done 
after the system is accepted by the Marine Corps will be costed in modifications. 

Assumptions: 

Methodology: 
The total engineering changes were computed as a percentage of the total manufacturing 
cost (less MYP %). This factor is an engineering estimate based on previous experience with 

other programs. 
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: 2,041 System Engineering/ProgramManagement - GQ.yeMm.foit 

Description: 
This element includes the procurement-funded costs of the government PM office and the 
government matrix support for system engineering and business management of the system/program. 
The government matrix support includes: engineering support, quality assurance, ILS, maintenance, 
material management, acquisition and readiness. 

Assumptions: 

Methodology: 
Both the core PM and the matrix support costs were derived from the LSV program and adjusted to 
reflect the requirements of the LVSR program. 
Resulting cost includes three manyears in the core PM and six manyears for support. 

B-16 



tffyv?}|.'.1.'.?'*^ 

2,u#2 System EngineMng/Prograro Management - Contractor 

Description: 
This element includes the procurement-funded costs of the contractor PM office for system engineering 
and technical control, as well as the business management of the system/program. It also includes 
the contractor ILS effort during procurement. 

Assumptions: 

Methodology: 
The contractor PM cost was developed as a cost per month and applied to the procurement contract 
period of performance. The contractor PM cost per month was based on analogy to the MTVR program. 

Contractor ILS cost based on an analogy to the HEMTT 
Cost for Initial key personnel training is included in cost. 
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i 2,351    System Tost and Evaluation ~ Government 

[)?.scription: 
Government testing includes: 

- First Production Vehicle Inspection (FPVI) 
- Production Verification Test (PVT) 
- Corrosion testing 
- Initial Operational Test and Evaluation (IOT&E) 

Assumptions: 
- FPVI will utilize 3 vehicles. 
- PVT includes performance and RAM testing and will utilize 3 vehicles of each variant. One vehicle 

of each variant will undergo performance testing and two vehicles of each variant will undergo 

endurance testing. 
- Corrosion testing will utilize 1 vehicle. 
- IOT&E will utilize 15 vehicles; 3 MK48/14, 2 MK48/15, 5 MK48/16, and 5 MK48/18. 

Methodology: 
- FPVI and corrosion test costs were derived from the FMTV program and adjusted for the quantity of 

test vehicles. 
- PVT performance test cost was derived from the 5T ESP program. PVT endurance test cost was 

based on a per vehicle average test cost for the 5T ESP, SLEP 2-1/2T and PLS programs. 
- IOT&E test cost was based on analogy to the MTVR program. 
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"  2.052     SystemTest and Evaluation > Contractor 

Description; 
Contractor testing includes: 

- Comparison testing 
- Production Verification Test (PVT) refurbishment 
- Initial Operational Test and Evaluation (IOT&E) refurbishment 
- Contractor test support for IOT&E, comparison testing, and First Article Testing (FAT) 
- System support package for comparison testing and FAT. 

Assumptions: , , , , 
- Comparison testing will start the second year of production and one test will be performed for each 

subsequent production buy. 
- PVT includes performance and RAM testing and will utilize 3 vehicles of each variant. 
- IOT&E will utilize 15 vehicles; 3 MK48/14, 2 MK48/15, 5 MK48/16, and 5 MK48/18. 

Methodology: 
- Contractor comparison test cost was based on analogy to the 5T ESP and LSV programs. 
- PVT and IOT&E refurbishment costs were computed by applying a refurbishment factor to the current 

LVSA1 manufacturing cost. 
- Contractor test support for IOT&E was developed as a cost per month based on analogy to the LbV 

program. Contractor test support cost for FAT and comparison test were based on analogy to the 

5T ESP and LSV programs. 
- The SSP cost was based on a SSP factor applied to the FAT and comparison test costs. 
- The SSP cost related to both the PVT and IOT&E was included in testing (cell 2.051). 
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2.101     Initial Depot Level Reparables 

Description: 
This element includes the cost for initial spare components necessary to fill initial ASL stockage to 
support end-item fielding throughout the system life cycle. 

Assumptions: 
- One ASL package will be fielded to each of three sites. 
- Only those new components not available in the supply system will be included in the ASL package. 
- Two of each component will be required per ASL package. 
- The ASL package will be funded one year prior to fielding. 

Methodology! 
The cost of the ASL package is based on component costs provided by the Nevada Automotive I est 

Center (NATC). 
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2.104    Transportation 

Description: 
This element includes the procurement-funded costs of moving the vehicles to the 
contractor for remanufacturing and fielding the vehicles to the units. 

Assumptions: 

Methodology: 
An average transportation cost per year was applied against the production and fielding schedules. 
The cost of transporting vehicles to the contractor for remanufacturing will occur from FY04 through FY08. 
The cost of transporting vehicles to the unit for fielding will occur from FY05 through FY09. 
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2,105      NewEquipm; 

Description; .      , 
This element includes the system-specific, procurement-funded costs of training services for new 
equipment training through which personnel will acquire sufficient concepts, skills, and aptitudes to 
maintain the remanufactured vehicle system with maximum efficiency. 

Assumptions: 
Only contractor personnel were included in NET, 
NET will be required at each of the three training sites. 

Methodology: , , 
Total new equipment training cost includes contractor maintenance training and trainers travel. 
Number of trips; duration of trips; and travel cost per trip based on analogy to the MTVR program. 
Contractor's salary per trip derived from PLS and FMTV contract data. 
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2.13     Modifications^ 

Description; . 
This element includes the procurement-funded costs of the labor and material 
associated^t   any approved alteration made to a system by accomplishing a Modification Work Order 
(MWO),retrofit, conversion, remanufacture, or engineering change after fielding by the Manne Corps. 

Assumptions: 

SSn cost was computed as a percentage of the total manufacturing cost (less 
MYP %). The modification factor is based on historical data from a range of vehicles (5T to 10 T trucks) 
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APPENDIX C 

LVSR 

Total OMMC Costs by Year in Escalated Dollars 

OMMC - Cost Data Sheets 
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 MMM.I.I.I.I.M.'.'.'.'.IJ-l.'-j.l.l.l-j.l? $M Replenishment sp; ^eparabies) 

^d£S includes the O&M costs of purchasing the reparables required to resupply initial stockage and 

the reparables required on a recurring basis for the repair of major end items. 

Assumptions: 

R^Siment spares total cost was computed as a reparables cost per mile applied against each 
variant's OPTEMPO and operating schedule, as represented on pages 3 and 6, respectively. 
The reparables cost per mile was based on actuals for the LVS. 
There was no significant difference in the two LVSR configurations: LT and HT. 
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$M Replenishment Repmt Paris (Consumables) 
wwwwwtww 

Description: 
This element includes the O&M costs of purchasing the consumables required to resuppiy initial stockage 
and the consumables required on a recurring basis for the repair of major end items. 

Assumptions: 

Methodology: 
Replenishment repair parts total cost was computed as a consumables cost per mile applied against each 
variant's OPTEMPO and operating schedule, as represented on pages 3 and 6, respectively. 
The consumables cost per mile was based on actuals for the LVS. 
There was no significant difference in the two LVSR configurations: LT and HT. 
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§;0S PEITOÜa W O^S AND LUBRICANTS jmA, 

Description: 
This element includes the costs of fuel, oil and lubricants for the system. 

Ax^imptions: 
The USMC will use a DF-2 diesel fuel. 

Methodology; 
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Description: 
This element includes the costs of material, labor, and overhead for the rebuild of the basic end item and 
associated components. 

Assumptions: 
Each variant wil be rebuilt after 10 years of service. 

Methodology: 
The rebuild cost for each variant was based on analogy to the current rebuild cost for the LVS. 
There was no significant difference in the two LVSR configurations: LT and HT. 
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5.07 Transportatton 
um* .IM. i.i.i FWWW^WWWW 

Description: 
This element includes the cost of transporting the vehicles for rebuild. 

^Se^tores vehicles will not incur any cost for transportation because these vehicles reside 

at the rebuild site. 

^verageltransportation cost per year was applied against the rebuild schedule. 
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*W Systems Engineering firjanagwrtenf sv;' 

Descr/pf/Q/7: 
Systems Engineering Management includes the O&M-funded costs of continuing support to the 
weapon system. Included in systems engineering are the offices of readiness and material 
management. 

Assumptions: 

Methodology: 
The system engineering management cost was derived from the LSV program and adjusted to 
reflect the requirements of the LVSR program. 
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